Abstract Learner autonomy is a primary learning outcome of Higher Education in many countries. However, empirical evaluation of how student autonomy progresses during undergraduate degrees is limited. We surveyed a total of 636 students' self-perceived autonomy during a period of two academic years using the Autonomous Learning Scale. Our analysis suggests that students do not perceive themselves as being any more autonomous as they progress through University. Given the relativity of self-perception metrics, we suggest that our results evince a "red queen" effect. In essence, as course expectations increase with each year, each student's self-perceived autonomy relative to their ideal remains constant; we term this the "moving goalpost" hypothesis. This article corroborates pedagogical literature suggesting that providing students with opportunities to act autonomously and develop confidence is key to developing graduates who have the independence that they need in order to be successful in the workplace.
Introduction
what constitutes learner autonomy. Definitions of learner autonomy generally include a number of key themes: responsibility or ownership of outcomes (internal locus of control); confidence in skills or ability to achieve (self-efficacy); engagement with student-led learning (self-regulation) (Chan 2001; Fazey and Fazey 2001; Macaskill and Taylor 2010; Macaskill and Denovan 2013) ; and, the "surface" vs. "deep" approach, where autonomous students independently attempt to expand their knowledge base instead of focusing on prescribed material (Thomas et al. 2015) . These themes align with the commonly held view of university teachers that university students "should" differ from school pupils by actively pursuing their own education agenda within the higher education environment (Lowe and Cook 2003; Scott et al. 2015; Thomas et al. 2015) . Two schools of thought exist on whether students do indeed develop autonomy over the course of their university degrees: one argues that autonomy is a fixed trait of individuals that changes little over time, while the other suggests it can be developed.
The perception of some university teachers is that student autonomy, rather than developing over time, is idiosyncratic (Scott et al. 2015) and that universities are not facilitating the development of autonomy. Small-scale, self-perception studies support this "fixed-attribute" scenario because they do not find patterns in autonomy across years or according to whether a student is "mature" (aged over 21 when starting the course) or not (Fazey and Fazey 2001; Scott et al. 2015) . While mature students, female students and later-stage students self-report spending more time on "independent study", which reflects ownership of learning and selfmanagement, much of this corresponds to rereading lecture notes (Thomas et al. 2015) , which does not reflect the "deep", independent approach imagined by many academics when they consider an autonomous student. Variation in autonomy between individual students is highlighted by the fact that levels of autonomy and engagement of first-year undergraduates tend to reflect learning approaches taken during secondary education (Lowe and Cook 2003) . In addition, increasing numbers of students view themselves as "customers", which may be promoting a dependent, surface approach to their higher education (Budd 2016; Naidoo and Jamieson 2005) . Indeed, some would suggest that attending university is a culturally acceptable method of delaying the onset of independence (Furedi 2003) .
However, there is evidence that student autonomy can be developed by relevant "events". For example, student self-efficacy (an aspect of autonomy) responds positively to experiences that confirm that the student is capable of working autonomously, such as work or research placements (Willison et al. 2016; Qenani et al. 2014) . Many students report that their interaction with literature resources and learning independence, potential measures of selfmanagement, have increased as a result of studying at University (Thomas et al. 2015) . Finalyear students are also more likely to engage with feedback, suggesting an increased ownership of their progression and learning (Brown 2007) . A student's ability to self-assess can be developed through iterative attempts at assessment, where the ability to self-assess represents a transition from dependent tutor-led learning to independent lifelong learning (Nicol and Macfarlane-Dick 2006; Morrell 2014) . Finally, by reinforcing perceptions of students' positive autonomy-related traits through targeted workshops, one can improve both student selfconfidence and autonomous learning traits (Macaskill and Denovan 2013) . These studies and recent student surveys suggest that many key traits that underlie autonomy may be developed by independent, student-led learning practices (NSSE 2016; Connell et al. 2016) .
Students' perceptions of their own abilities are also linked to their learner autonomy. Students with greater self-efficacy are more likely to view their own capabilities as being changeable, whereas those with low self-efficacy view intelligence as a fixed personal attribute (Komarraju and Nadler 2013) , and the level of autonomy exhibited by a student reflects selfconfidence in their decisions and abilities (Bandura 1989; Bandura 2012; Fazey and Fazey 2001) . While students report spending more time on self-directed study as they move through their degree programmes (Thomas et al. 2015) , there is little evidence to suggest that they perceive themselves as more autonomous learners (Scott et al. 2015) . If the development of autonomy is a key aim of university education and expectation of graduate employers, then it is essential that students are able to perceive (and articulate) the development of their autonomy over time. The primary aim of our study is to establish how patterns of perceived autonomy develop as a result of the university experience through the exploration of a case study carried out in a mainstream, second-wave civic UK university established in 1954. Using the contrasting hypotheses that (a) self-perceived student autonomy is a fixed trait and (b) selfperceived student autonomy develops over time as a framework for our study, we use the "Autonomous Learning Scale" developed by Macaskill and Taylor (2010) to survey 625 individual students who participated at least once in the survey.
Methods
The Autonomous Learning Scale
The Autonomous Learning Scale (ALS) (developed by Macaskill and Taylor 2010) presents a simple method of quantifying student autonomy, which requires students to answer a questionnaire consisting of only 12 questions with respondents rating themselves on a 5-point Likert scale. For analysis, the responses are always weighted such that a higher value corresponds to greater autonomy. Its usefulness and relatability to student autonomy, self-efficacy and selfesteem have been established previously (Macaskill and Taylor 2010; Macaskill and Denovan 2013; Scott et al. 2015) . The ease of use makes the ALS highly suitable to a large-scale study surveying a diverse student body to observe inter-individual observations as well as withinindividual observations across time. We have altered the ALS questions marginally such that they are not always positively worded, for details see Scott et al. (2015) .
Paper-based questionnaires were completed at the beginning of formal lecture classes by students enrolled in BSc programmes within a School of Biomedical, Biological and Environmental Sciences at three time points (the beginning of semesters 1 and 2 of 2015 and semester 1 of 2016). The results of this study are drawn from 825 fully completed surveys, from 635 students; 34 students took part at all three time points, 142 took part at two time points and the remainder only once. We have performed two separate analyses: one from all 825 surveys and another from the 74 participants who completed surveys at the beginning of semester one in both 2015 and 2016. The first of these provides a detailed evaluation of key factors thought to be related to learner autonomy (gender identity, level of study and maturity) supported by a large dataset, while the second focuses on following changes in individual ALS score over time. Table 1 provides the student demographics for completed surveys.
Statistics
To create a dependent variable from the questionnaire, we have used the average score of each student across the 12 questions; average scores have been used instead of sum scores as it makes data more robust to outliers within the questions. A Linear Mixed-Effect (LME) model, with random intercept structure, was used to test for associations between ALS score and student gender, age at start of course and level of study at time of survey. In the longitudinal analysis, age at start of course and gender were not included as they left the model overspecified. In both analyses, student identity was used as a random effect to avoid pseudoreplication and time point was included as a random effect to control for cohort effects; a repeated-measures ANOVA would not have been possible here because we did not have surveys from all individuals at all time points. LME analysis was performed using R statistical package for Windows (R Core Team 2014) and the lmer function in the lme4 package (Bates 2010) . Initial explorations to check GLMM assumptions were performed following guidelines in Zuur et al. (2010) ; revealing that data were normally distributed and the ratio of errors between groups was less than 4. The Minimum Adequate Model was established via loglikelihood ratio model simplification using Maximum Likelihood approximation, for which X 2 results indicating significance are reported.
Internal consistency reliability
Due to the recent criticism of the Cronbach's alpha as a measure of questionnaire reliability, we have calculated omega coefficients for the test as a whole (Dunn et al. 2014) . Given the large number of surveys (n = 825), we feel confident that the dataset is sufficiently large for these coefficient calculations to be accurate (minimum n = 50; Ercan et al. 2007) . Coefficient omega for the whole questionnaire = 0.67, 95% CI [0.63, 0.7].
Results

All questionnaires
We performed Linear Mixed-Effect modelling to look for differences in learner autonomy in all 825 completed questionnaires, focusing on differences between level of study at time of questionnaire, age at start of the course and student gender. Analyses suggest that only student gender was significantly associated with average ALS score (X 2 1 = 6.20, P = 0.01). Male students had a higher average ALS (indicating higher levels of autonomy) than female students. However, average ALS was not significantly associated with starting age (X 2 2 = 5.63, P = 0.06) or current level of study (X 2 3 = 2.60, P = 0.46). There were no significant interactions between any of these factors. Table 2 provides means and standard errors from analyses.
Longitudinal study
We also performed LME analyses on the surveys completed by the 74 students who participated in semester one in both 2015 and 2016. Our analysis looked for differences in individual learner autonomy between years and average differences across level of study. Analyses suggest that individual ALS scores did not exhibit any significantly consistent positive or negative changes between 2015 and 2016 (X 2 4 = 2.52, P = 0.64), and there was no interaction between change between years and level of study (X 2 1 = 0.143, P = 0.71) (Fig. 1) . Furthermore, there was no significant difference in average ALS scores across level of study (X 2 3 = 2.38, P = 0.5).
Discussion
Our study suggests that, on average, students' perception of their autonomy does not increase as they progress through their courses: there is no overall increase in autonomy with level of study, and individual students did not report a consistently upward trend in autonomy between the two time points used in our study (Table 2 & Fig. 1) . We find no effect of student maturity, suggesting mature students (aged over 21 at the start of their programme) do not perceive themselves as more autonomous than other students, but we do find, in line with other studies relying on self-reported values of capability (Ainscough et al. 2016; Fazey and Fazey 2001; Qenani et al. 2014) , that female students perceive themselves as less autonomous than male students.
Our finding that students do not perceive themselves as more autonomous as they progress through their course contrasts with previous work suggesting that at least two aspects of learner autonomy, self-regulation and depth of learning, do increase over time, as final-year students spend more time studying than first-year students and more time pursuing deep learning than second-year students (Thomas et al. 2015) . Together, this suggests that although autonomy itself increases, student perception of that autonomy does not, although no study has yet directly linked the two. While the ALS questionnaire relies on subjective self-perception, Thomas et al. (2015) used objective learner diaries. Self-perception is relative-for example, a student's self-efficacy is often tied to their on-going grades (Ainscough et al. 2016) . Similarly, confidence, which mediates self-perception of capability, is a function of a student's perceived discrepancy between where they are and where they perceive that they "ought to be" (Fazey and Fazey 2001) . Self-efficacy, often considered a first step in the development of autonomy (Fazey and Fazey 2001; Komarraju and Nadler 2013) , is also influenced positively in the short-term by positive feedback and negatively by negative feedback, even when study habits have not changed (Bandura 2012; Macaskill and Denovan 2013) . Together, this suggests that a student's perception of his or her own autonomous capabilities is a function of much more than just their actual autonomy. Pairing the ALS questionnaire with other objective measures of autonomy would go some way towards improving our understanding of the interaction between perceived and actual autonomy. If academic environment, such as feedback or the provision of "difficult" tasks (Sitzmann and Ely 2011), impacts on self-perception, then our results may illustrate a "red queen" effect (Carroll 1917; van Valen 1973) , where an individual "runs" as fast as they can just to stay in the same place (Carroll 1917; van Valen 1973) . As teacher expectations of autonomy increase over the course of a degree programme (Scott et al. 2015) , the discrepancy between student perceptions of their capability and where they "ought to be" remains constant, driving a constancy in perception of autonomy (Fazey and Fazey 2001; Vancouver and Kendall 2006) . Essentially, students assess their skills based on how they "feel" they are doing, rather than on how they are actually doing. This interpretation is supported by empirical evidence that "hope agency" (the belief that goals are attainable) is one of the strongest predictors of individual autonomous behaviour as measured by the ALS (Macaskill and Denovan 2013) , and the fact that the belief that a goal is attainable is tied to self-efficacy and the confidence to learn in an autonomous manner (Bandura 1989) . The relativity of self-perception combined with the increasing demands of higher education may drive a constant, or even decreasing, self-perception of autonomy in some students.
We call the idea that students perceive themselves as being at the same level throughout their course because the course becomes more demanding the "moving goalpost model" (Fig. 2) . This model may explain why some studies of self-perceived capability, particularly those that focus on non-specific skills (such as general self-efficacy and autonomy), have found no relationship between level of study and capability (Ekici et al. 2012; Scott et al. 2015) . Students in higher education are generally not very good at self-reflection and self- (Boud and Falchikov 1989; Karnilowicz 2012; Randles and Overton 2015) , but they are often well aware of their development in specific skills that can be expressly taught (Ainscough et al. 2016) . A lack of perceived progress may be a barrier to developing all aspects of learner autonomy as they are difficult to monitor expressly (Fazey and Fazey 2001; Macaskill and Denovan 2013) . This may be a particular problem for female students, who have a tendency to report a greater discrepancy between their own capabilities and what they think is required (Fazey and Fazey 2001) , which could lead to the lower self-perception of autonomy reported here.
Mature students did not perceive themselves as either more or less autonomous than other students, which again may reflect the impact of self-perception. Academic staff view mature students in one of two ways: highly motivated, "here-by-choice" students with high levels of engagement, and those that lack confidence in their academic skills and perceive younger students as being "cleverer" or more used to studying (Scott et al. 2015) . We might predict the first group to have a high perception of their autonomy, as motivation and engagement are a significant component of self-management and autonomy (Harackiewicz et al. 2008; Krapp and Prenzel 2011) , while the second group may have lower perception as their self-doubt acts as a barrier to autonomy (Sitzmann and Ely 2011) . This reflects previous work which does not provide a clear picture of the relationship between student age and learning autonomy (Derrick et al. 2007 ) and again highlights the need for studies measuring both perceived and actual learner autonomy, together with other factors such as self-confidence, motivation and engagement.
Our study highlights the need to provide students with opportunities to be autonomous (which can be limited in higher education; Fazey and Fazey 2001; Thomas et al. 2015; Willison et al. 2016 ), but also the need for students to recognise their autonomy (Fazey and Fazey 2001; Macaskill and Denovan 2013) . We cannot currently distinguish whether the lack of change across levels of study supports our moving goalpost model or indicates a lack of student development. Building self-perception is an integral aspect of student satisfaction; students who do not feel they have progressed are unlikely to think favourably of the course (Spooren et al. 2013) , which could be problematic with the global pattern of increasing reliance on satisfaction as a metric of course value (Naidoo and Jamieson 2005) . Positive self-perception of capabilities also reduces drop-out rates and increases graduate prospects (Bandura 1989; Bandura 2012; Komarraju and Nadler 2013; Qenani et al. 2014; Yeo and Neal Fig. 2 Hypothetical graph illustrating the "moving goalpost" hypothesis. In essence, student autonomy is developing, but because there is a consistent gap between where students perceive themselves and where they need to be to achieve, their self-efficacy remains constant; essentially, perpetuating a "red queen" effect where continued effort is required to maintain the same level of selfefficacy relative to external pressure 2006). The integration of self-reflective exercises might be particularly useful in this respect (Boud 2013) ; one study in particular promoted learner autonomy through the use of a continuous reflective diary (Yang 1998) . Promoting self-reflection in this context may have additional benefits on other transferable skills such as critical thinking (Ghanizadeh 2016) . Alternatively, a shift towards authentic learning experiences, such as placement-based learning experiences and independent research projects, can help build some key components of learner autonomy such as self-efficacy and self-regulation (Smyth et al. 2016; Tytler 1992) . Tracking both perceived and actual autonomy of students over the course of their programme could highlight both opportunities for the development of autonomy within programmes (such as identifying course components which boost either autonomy, perception of autonomy or both) and enhance student perception of their autonomy.
